In recent years solar energy has started to make its impact in the sunshine state. The solar panels are made up of photovoltaic cells, which convert the sun's rays into electricity. One of the ways to improve solar panel efficiency is to increase the power output of a solar collector. The maximum power is calculated by determining the maximum power for voltage and the current. This is done by adding the maximum values for the equation for power and then using differentiation. After the maximum values are found for each hour of the day from sunset to noon, each individual quantity of maximum voltage, current, and power is graphed as a function of the time of day. To make the solar panel work at its greatest power a controller has been used to maximize its efficiency. 
/12], where t is the hour of the day (t=6 represents sunrise and t=12 represents noon), and is given in amps. For the purpose of this project a controller has been used to make the solar panel work at its greatest power. We can obtain power , from current intensity and voltage using the equation: P= IV.
MOTIVATION
Global warming has become a central issue in recent years. While complete understanding of it is still the matter of debate and research, it has also become clear that the further development of renewable energy production will play a fundamental role in the future.
Solar energy can surely be considered as one of the main green energy sources.
Because nonrenewable resources are not infinite most experts believe they will cease to exist. According to Carty, who is an ecologist at ADI Energy Research Company, the natural gas supply will run out within the next 35 years and within 70 years the world's current oil reserves will be gone [Carty] . If the current rate of consumption of oil continues, "the supply is predicted to run out within the next 14 years" [Carty] . 
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
The first equation shows the relationship between voltage and current for this module given by:
In equation (1) IPV is known as the photovoltaic current that can be represented by the equation:
The relationship between current to voltage and power is given by the equation:
where P is power, V is voltage and I indicates the current intensity.
Now that these equations have been established the first thing is to determine IPV at each hour from t=6 to t=12, using equation (2). Next, we calculate the power of max voltage by substituting equation (1) into equation (3).
Now we can identify the max power with respect to voltage using the derivative of P with respect to V, and setting it to be zero:
Using b= 1/2, I0= 5.22 × 10 -5 amps, and using equations (2) and (6), we get: 
Since sin [π(t-6 function of t increases on the interval 6 ≤ ≤ 12. This shows that V(t) which is a solution to the transcendental equation (7) increases as t increases on the considered interval. The max V happens when t is at the max of 12. The power is at max when t=12: VMax= 17.69.
Using equations (1), (2), and (3) to compute for the max power allowed, we have (8) 
Voltage vs Time

CONCLUSION AND RECOMMENDATIONS
The objective of the project was to determine the maximal power, current and voltage generated by a polycrystalline silicon solar module within a certain time frame. We have used the notion of derivate of a function to determine a maximum value. The framework for the polycrystalline silicon solar module was used to help determine the relationship of time, current, power, and voltage. Creating more efficient photovoltaic cells per surface can help achieve the goal of converting more of the sun rays into energy.
One recommendation we have for someone who is planning to do a similar project is to do a test on multiple days to get an average result. The day we did our test was a fairly cloudy one so the solar panel was unable to get the max amount of the rays. Lastly, we would recommend to do a test on more than one type of solar panel.
